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(54) SECONDARY BATTERY, AND ELECTROLYTE AND ELECTRODE ACTIVE 
MATERIAL USED THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a protonic solid secondary battery which is excellent 
in safety, reliability, and current characteristics and has long life and high volume, and a 
proton conductive polymer solid electrolyte and electrode for secondary battery which have 
excellent characteristics. 

SOLUTION: This protonic solid secondary battery involves an electrode active material 
consisting of a polymer having sulfonic acid side chain, a polymer having polypyridine 
skeleton, a polymer having polypyrimidine skeleton, a polymer having hydroquione skeleton, 
and/or manganese oxide, and the electrolyte consisting of a proton conductive polymer solid 
electrolyte. The proton conductive polymer solid electrolyte contains a polymer obtained by 
polymerizing a specified compound excellent in head and active light polymerizing property. It 
is thus possible to obtain an electrode consisting of the electrode active material. 
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CH2=C (R 1 ) CO- 
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■[»#*■ 7] (1) *fcli-«5C (2) 

(l) 



CH^C (R 2 ) C COR a ] * NHCO- 
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(2) 



[St*, R 1 , R 2 tt^RSfclir/^^^SSrSU. R 

J&xt (1) £^13 (2) T't^Sl^fi^I^OR 
1 „ R 2 , R 3 RlFxCOffili, ^H^n^ilT^^s P 

* ^m^^mRx^y ^t^\t y >mmi<&mRx?/ie.iL 
[it** i o ] '>ft < £ t>— a^^rffl»j^^7 t i3js^- 

[t*#* 12] '>*! < £ fc — «0>**««tt*a*BET fcfc 
tiS 10 m 2 £JL J:/ 1 ju mJ^T^v- y 



^ [»#*! 1 3 ] tt»fta*!*3}tJH 7-12 o^-Tit^lE 
1 4 ] 7-10 <7>^-rn^l5*<7>^n 

&uv*jti*#y try ^ ^^»»«r«-rsi«»-?xtJ«/ 

[0 0 0 1 ] 
[0 0 0 2] 
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II L iCo0 2 , L iNi0 2 , L i Mn 0 2 , Mo 

. . xi/^ ^ n^r . y iJ-^jL^-f (j, Elect 

rochein, Soc. ) , f 1 38t (No. 3) , 6 6 51, 
1991 {CIS, Mn0 2 fc5^l*Ni02 ^IE1l<i: 

-fa y ^£ ^m^tt^stur^So 

[ 0 0 0 3 ] ±fc, agStt^^^^m^S^S^: ttl 
[5ltt&W1ft£* 3A05LW3A06L, 198 6 

LTR{ci:TtT*ttT^5, y r = y iS^fi 
rs*ti4^ffixfc^«ffi««^ brag £*ir^£ e * 

fc, #y r=y >f*^n b-^Kx^m^mTch^jmx^ 

fc*i"B'3*lT^5 (Bull. Chem, Soc. Jpn. 57,2254 

v\ 1984^) 6 L^u&^fb, rixtb y 
UMi^^tir, y A^vfe 

[0004] ^h6K^i*«)!Ht^«iU. 

yf^s/^a • #y-7- • ^^-f/l' (Br. Polym. J. 
) , «3 1 9*, 1 3 71, 1 9 7 5¥j (CIS, 4? y 

w-ftye^io^s/cm^fip, ^-y 

h y Y (J. Phys. Chem. ) , *8 9*, 9 8 71, 19 
84*j Ktt, #V * ? V ;i-mcommiz.sj-V =?7f*ciy 

W^EtSnr^Se *i«ff4 3 5 7 4 0 1tCli, 
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3&^fe*5i«»^@flc«*«d<JSfif4dMSTL, ^^^^ 

r^sa*. l o" 5 s/ c miSi: ^CT+^t^otc 
[ooo5] -Micfii^hn^ y 50->e 

Itl 0" 4 - 1 0~ 5 S/ c mffi*T i efc«F£*lJfcfc<Z>iZ>, 

SH^^^-^fiat^MfiT-rS^ J. Appl. Elec 
JO troche m, , No. 5, 6 (19 

7 5« MK<i£nT^<5 j: 5 tc, #yr^yn-hy 
^#y ^ s^tf = y ^>y^<vm^M&7%ft^'Ru i 

y ^ ^vfi^ttW^^WWWiiK^^^e* 

6 8 2 8#{ctt, # y ;* y;H87yi/^x^r;Hi 

[0 0 0 6 ] — *\ ^SWW 4 7 9 2 5 0 4 *^*3l^ 

3 0 9 3 9 -§-^4#IB^ 5 8-8 2 4 7 7^, 6 3 

- 9 4 5 6 3^^^r^> r^yu-h^; 

[0 0 0 7 ] ^ft6,(OWJH«r*»t5fcai)tc, 

(4#IB¥ 6 - 1 8 7 8 2 2^) L 

«i o _4 s/cm (ats.) 

r^ort)io" 3 s/cmeii^^i?, *fcJB«fciic 
5^7 ^{cte^^^«(c*DiR^eft3'felR*t?a-&H#'ffcu, 
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Lfcti*^*.. y ^ f? art*/* fcj* y j*mt&m 

*JS^T^5jft, ±aL)tK±tt, i 
[ 0 0 0 8 ] 

[ 0 0 0 9 ] 

««i««:*-r5i«»^3itJ«/*)ttt# y tr y 

CHz=C (R 1 ) CO- 



(4) 4$H^ 1 0 - 2 8 9 6 1 7 

e 

K«i«sr*-r* w»-?-jft.o«/*7ttt# y tr y ^vn-teSr 
*-rssij>^-at//*fctt3j?y 

[0010] HP%##WI3«TOfcO£WJ«^5r tic 
/<? [1] ESftttg&V/StfJtSSttR^^o h >- 

•fSMia [i] ib*o 

ytru ^♦ttxtjv'**:!** y e y ^ 

fc^^KSH^fc* r i«rW«^-rsiHHE [1] IB* 

[4] iEmi£®>KRxf/&it\*&mistoviz.m^z>ft 
■rsflfliB [i] ie*<z> 

[ 5 ] jE*iS*«& tf/ * J* ic ffl ^ s «■ 
»dW^^^B6-flS»T?a>5wtS:»l«^-*-S*JtB [l] 

[6] tiifS^^;//;^ i/VW/^tl^ 

ft»«r*>sr iSrWflfct-rsmiE ti] f£*co-&^; 

[0011] [7] — «5C (1 ) (2) 

[<b3] 

(1) 



CH^C (R 2 ) C [OR a ] x NHCO- (2) 
O O 



(i) (2) rs^tLSfi^ttirtBS^oR 



[0012] [8] '>4<tt)-l<O^D 
[7] lB*0^n hvG*ttia^^@^m^«o 

[9] '>k< t h-m<D-*im#\*<apz t zmmt-r 

^tfllE [7] ^Ttli [8] (CfE*^^n h>-ea»tti«» 
[10] ^>^< t h—m^M^^r-^M^^^ 
so DhyEimfiM^o 



[ii] 'pt*< hh~m<Dmmw$L**<Bitf^h*'& 
wt-tzmu [7] ~ [10] <D^~fftfr\z.mm.<n7u 

[0013] [12] 'J>t£<t t-tO*i»ttf* 

BET bt&ffimi 0m 2 J£*Jb, JSiditt^**^ 1 u rnUT 
<OisV#> Tfr\i-* ^~T, t> L< ii^^v-T, 

owt« T-hzz.tZW&ti'&ffim [i i] 

[13] *»«^Sfria [7] - [i 2] co^-fn^E 

b-tzmu [l] E«co-»c*?6 ft 

[ 1 4] fltrffi [7] - [10] 601^^x^13*0^' c 

w/Sfc^y try ^^>*»**-r-5i«^a^/ 

[00 14] EJLT{c*asi^*mffltc|ft?q-f5 0 #3893<z> 

CHz=C (R 1 ) CO- 
O 
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ii, ^^{fc^y si— -r/u, ^y^^tr 

~yy^ # y u K, ztf y r^*-^ ^ 

#yr^nzh!J7K #y (^^) r^y^Bfc^ 

1EiS5)"T-co*T*iiKSft<?3E^fe. ^^-r^->, 
ft^yai — tvK ^y 7 5/-ftir— y ^v^o^/i^^-a^ 

itf [0 0 15] J:rei*$HF-co*T*, (1) * 

Ttii (2) T-^t>$ix-5m^ttW^S 
[ft: 5] 



(1) 



[ft 6] 

CH*=C (R 2 ) C COR 3 ] « NHCO- (2) 
O O 

1 0<75»ffl[S:^-*- o ill, W\—ft^-*?<n%%zm<n±U- [0016] ^G0*T-t>, TIB— (3) Sfcii 

CD (2) T-^^n-5fi^t4^fg£^(DR (4) 

1 , r 2 , r 3 &o<x cofaii, -tn-en^icT?*)*?, ^ [ft: 7 1 

CH2=C (R 1 ) co-r 4 - (3) 

o 



[ft 8] 

CH2=C (R 2 ) C [OR 3 ] x NHCO-R 6 - (4) 

o o 



R 1 , R 2 , R 3 , xfi, -JStC (1) *7tli 

(2) tmc r 4 , r 5 ti, t^v'T/^i/yixt; 



[0017] **M<7>^b 

fciJB^fcn*— *5C (l) T^^ti^^fiS^r^-r^fb 
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£v®g,\^hti&o m%.iis -i&zt (i) x-mztxz 

*A-*-y ^^r/^i/>/y /u£ SrSLT^flltt 

CH 2 = C (R 1 ) COC1 + HOC CH 2 CH( 
R 6 )0) m R 7 -* CH 2 =C ( R 1 ) COO( CH 2 C 
H( R 6 )0) m R 7 
[fcfc'U S^R 1 (4 — «5C (1) £f^C* R 6 ttH, 

ifciiftSftioKT^r/^So r 7 te^sg^io 
[o o i s J (i) r^^n6fii 

/U^U-^^y 3^^^|/^jf^r', 2 : ICO 

2CH 2 =C (R 1 ) COC1 +■ HO( CH 2 CH 

( R 6 )0) m H-»CH 2 =C (R 1 ) COO( CH 2 CH. 
( R 6 )0) m CO (R 1 ) C = CH 2 

[fc*fU ^R 1 (1) <b^£, R 6 I3H, 

[0019] *%m<n h vea«4i*#^a#«»» 
*cffl^bix5-««; (2) Tasnsa-^te^iiB*** 

li, CH 2 =C ( R 2 } CO [OR 3 ] x NCO^tM 

(fcfc'u, ^r 2 , r 3 , x tt^tn-en— (2) 

^— h^b-&» (BITM I ffl£BfrfM-5o ) *>5tM*T 

CH 2 =C (R 2 ) CO [OR 3 ] x NCO + HO( C 
H 2 CH( R 6 )0) m R 7 ^CH 2 =C (R 2 ) CO [O 
R 3 ] x NHCOOC CH 2 CH( R 6 )0) m R 7 
[fcftfU ^<PR 2 , R 3 , xtt-«S; (2) 

R 6 ttH, tfcttjRSSjfti o^Tcor/u^/i-S, R 7 
[0 0 2 0 ] 4fc-oO=:^U'>'i4?Fj6*p£S:^-t-5fli 

li, ^ y -fe y >^co 3ffir^=i— ywcTvu*- u> , ^-^r 
tkrsjss-frsr ,t 9 , ^-Kcibns, £7c, ffl 
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i7;i/a-/W:7/^uy^t'f K&WflD J[-& £ 
h 9Jr—^t$:4 : l ^^/uffcT-JKJ££-££C £ {c X 

[0 0 2 1 ] Socoai^U'Vte^FfiftSSr^r-fS 
te-frWtt, ffliKM I IKXtf/SfcttA I ^£ . <*-D 

-£OL,;n b , 7;-^(c7;^U'y^^t^ K^mnS^ 

(1) XtJ«/*fcW (2) rft^nsfi-frttlrilBSS:^ 

il MI SB #? 3 VMS A I £l£2,2, 3, 3, 4,4,4-^:7 0 ^;7A' 
;*-D-l- y -;K7) J; 5 t-^^: «r£iT^>«4 
JKJSoSn : l o^-yutfc-CSJS^-frS- £f- X K> , 

CH 2 = C (R 1 ) COO( CH 2 ) 2 NCO 4- CF 
3 (CF 2 ) 2 CH 2 OH-> CH 2 =C (R 1 ) COO( C 
H 2 ) 2 NHCOOCH 2 (C F 2 ) 2 CF 3 

[0022] ^r^m^^mm^ 2 ^-r&fc&m*. 

0-1, 4- />o«t 5&^^-—^i 4:£JLTco« 

&sjS5C*c, 2 : 1 o^/uifc^Kiss-eac £ic x v , 

2CH 2 =C (R 1 ) COO( CH 2 ) 2 NCOIHOCH 
30 2 (CF 2 ) 2 CH 2 OH-> {CH 2 =C (R 1 ) COO( 
CH 2 ) 2 NHCOOCH2 CF 2 -} 2 
[0 0 2 3] — «5£- (1) *>5</Mi (2) ^^^ia^S 

tSor, — «s: (1) fcs^^f* (2) 

^ CD (2) X^^ix^fi^-ttW^Sco 

3ft li, 3o^J: 13 tfcffriB-^ (1) 

(2) ^A^nss-frfsiriBaESr^-rsffc-frft^feWb 

[0 0 2 4] ^^O^n h^SatfSS^Hf*®** 
o*fi»filt»i: LTAf* Ui^K^tt, -«* (1) *fc 
(*-«5C (2) ■c»*tiSS-&i4 J i'lffiSS:*"t-S'ft:'&«i 
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fl*5$ (i) *fctt-«5C (2) r-s^^5l^iflS 

[ 0 0 2 5] fflfB— ( l ) £ Tfcia—JRSC ( 2 ) T-* 
y A-T S h\ N, N-^yfvU;* * ^ S F\ T ^ 

y n -f^^e/UTfc y ^^o^KMjy, n, 
N-^f/U7 s y tvu r ? y /UT S 

co (y^) r^u/ur^ K5Sft-fr*fei. a - y 

7^ h\ N-tf^^M7vKfON-t f ^7; K 
xf/Pt f -^x^r/^07y^/L' tf — yt-a: 

cor^ y DY^it)t< f**^ y 

#/L-fi^Mffi, CF 3 COOHWnhV^ BF 

[0026] ^mm<D^fu h 

» (+fcfr%mia-*5£ (3) tcjo*f^R 4 
tefttfffl-j&xC (4) tc&tf^R 5 

1 — 1 0 0 0 OfiH^if* L< , 5-100 cottffl^w 

[ 0 0 2 7] #3893CO:/n h ^e*tt*#^Hflett»lt 
^ffi^5*»-7-tt, SUfa^J; 51-. —JK* (1) 

(2) xmztiz^mm&^i-z^yo&m&M^wx 
h^xh, itxT^ y -i^ats 2m£M.<n&m&wx 

miE-«5t (i) stzn (2) t***nswfBs«:*ri- 
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(2) r^^n5Wti£^^r^6^^^^^>^< 

m&&ftt-f%&M&&t, #y ^^u^yf^-y-^ k\ 
# y tr k, #y y a- h y/K # 

y^^^. #y^^^y^ (*fc(*r^y/w 

ndrfyfc^^iKy^^y, #y ^fte'-y rv, 
^•)7h7 i/yfo4? y — i og§»«: 

[0 0 2 8] *559^co^ui f- >-fi*lti«»^H#«»« 

BP*>, , »^tf*'6 o c C&_hr-fc 

Ti? h= h y A^<?5— h y^JH, ^f;^^A7^ 
K, ^y ^/u^^^^^ h\ N-^f;nftiy kv, N 

[0 0 2 9]7Dh ^fi*ttr«»^H#«»«*0«« 

SAtc^L, 0. l-5 0M%WSK, 1-30 
»*%^W{c:0* Li/\ *^^ffl^S«»««d«5 OS 
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[0030] *%>mco7u h 

*^tr;Kt)8»^ v-y #ffl»ft^;d*»tc0£ U 
[0 0 3 1 ] »»£*HI3D;*-frS£^5 
WiK, BETSr*10m 2 /gW»ll<5 0m 2 

l^J&*, *SA LTfSO. 0 0 1^^10/11^ 

Sf * L< , 0. 00 1tfiD-Ura^»l:#$LP 8 * 

te*#^H * SrfST S -frfc 

* L^i&27D*£ LTtt, 1g^mS?lf(c>Ff Lt 5 0 w t % 
6AT##3L<, 0. lA^30wt%^l^W 

[0 0 3 2 ] *^0jco^n h ^j5a»tt?K»^a*l=«»F«- 
«:*«£•#•* »-&fci4, -«S5 (1) Sfctt (2) T*3t£ 
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^Htn mE-KS: (D Sfctt (2) rssii 

jmci; d wie-«:r (i) 
w (2) •c*snsa-g-f4'ffiiBas:*-rsa:*tt^»w 

[0033] 93 h ^e^tsw^-^aflEfli^w 

7 4 1/7 4 J*. -te/Utf— K (ffifo^fe) ^<7># y tl^7 

fit*fLtt7-f ^A^ssttcoffi-e** ut> e ^co 

#S Ll^TL^^ffiHi LT(^4 0 — 9 0%O«SHt?*> 
* (1) 4fcta (2) T-^^iT^S^tt'&^S^^-r^ 

40 [ 0 0 3 4 ] h yfiilttS^lMiifS 

W«o«#fK{ft»14^*< , 4)t?L^^», r^t>ti, 

ttSS^^Hf*****' \/—9—m 7 ^ 

50 3(ift«, 4li*«f*. 5 W#feJ»tt=ltJ3g»fJh»jT-*>5o 



L5 

[0035] ^mm^mmzm^^nrnm^nyu h 

iKni/y7xyt^uy, # y \f y ^y^^e 1 
^ u^^co^ y r y — uv t*— is^Rxf J tthh<r>W§U& 
*^*(ffens e ro*^#y r = y vxt^oetaifle 

[0036] 

£ LThitf y T- y V&Wc»*T-&3£Lfc;*/u* 

*w^yfrt7f yo^bl^ (rati) a** 

f R 1 




-To ] y tf y vi/i/j ^rxi^^wmw, 

T15 co— j&5£ 
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jKsR, 7^*^£, 7^^^-v'i, ZH^yVl^ 

S, *fctt^/u^^KSSr»-r. ntilEJIicofiESfcSr* 

1% ] r-*$ix5^y try ^ ^^/uXTj**-<z>«a»# 
^o^y t* y v^#te, ^y ey ^^v*»«r*-r«i« 

[0 0 3 7 ] Tffitfo — 
[fti 1] 




[^1 2] 




[0038] m&&mwtitm\*. **ffi*^as< 

LTia, Aaa*«&, «*bS:#m&, 

m*-?x, ^m.^-?*. yyitm§&. vy^m 

[0 0 3 9 ] 

[0 0 4 0 ] [*JSOT 1 ] 

Uti 3] 



(10) 
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CH. O- [X 1 ] 
I 

CHO- [X 4 J +3CH. =C (CH» ) COCHt CH* NCO 
I I 
CH* 0- [X 1 ] 0 
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CH, 0- [X* ] 
I 

CHO- [X* J 

1 

CH. 0- [X 1 ] 



(fc*£U [X 1 ] tt [CH (CH. ) CH, 0] . H, 

[X a ] tt [CH (CH» ) CH» 0] . CNHCH, CH» OCC (CH. ) «CH, I 



ft^* (KOHI 34.0mg /g , m / n = 7 / 3 ) 5 
O.OgSW^« (> 9 9 y a^/u^-^c/a:^/u^ y 
^T*-h) 4. 6g S:2**IfttfJ:<fl|»!LfcTH 
FlOOral fcLS#Ljfc», 0. 44g Oi/^f^f ^5 ? W 
-h^ttf^o ^oft, 2 5tT^l 5BSHKJS£-ttr 
£C£tc£9, »fecottW»flsS:»fco -t^H-NMR, IR 

T-S/SU 2 fete, ©^yy'/t-hl^iB* ^ 

[0 0 4 1 ] [HJfc^J 2 ] ffc-g** 1. Og , is* ^tVtirs 
/U^T^ K (DMF) 3. Og, hyU^^^/U^^g? 
(PTS) 0.6gM2, 4, 6 - h y ^ fMy^>f/l^ 

^7x^^^7^y^wh v (ssa^^^y p 

O, BASFttS) 0. 004g£T/U^V#B^*-T?J;< & 
^^7;u^y#i^T, pet 7^yuA±lcftftft, 4- 

^/H*7^ ( = #«&*fcK FL20S.BL) ^10» Jtf 

CL <D7^( /^M><D 2 51C, -lOtt'O^yfel 

6.0 Xl0" 3 ,2.0X10" 3 S/cmr-fco/t o 
[0 0 4 2 ] [3£ffiW|3] HJSOT2t?WJKLfci:P«tD [0 0 4 5] [3 

CBg (OCH 2 CH(Ce 3 ))pOH + 



*B«» 10 0 ni 2 /g ) £0. 20g SS^JD L , filHH" S £ £ 

^irLrfttnt. :w7^/^o2 5t, -l otr* 

5, -tn^ih,* 7.0 X 10" 3 ,2. 2X iO" 3 S/craT-feofc ( > 
[0 0 4 3] [^W')4] h^xy^^ytwft 

7.3 X10" 3 ,2. 4X10~ 3 S/cra v C*)o/ic 
[0 0 4 4 ] [mMm 5] T/I^ - KCCO 

vvuSL itS1^2 0 0m 2 /g) 0.20g £J3v^c£A^ 

>r/^tLr»jt a :o7^/^o2 5t, -l otr* 

5, -etl-e'ia, 6.8 X 10" 3 ,2. IX lO^S/craT&o*:. 



(¥*&4HF-*Mn=550) 55g , 15, 5g& 

ft, 0.66g co^fv^^? £ t — h*r*JDUfc. 
oft, 2 5°CT*^l 5 m^K^^^hZ irfcj: 9 , 
<OttWf«**:*#jto ^^H-NMR, IRXl*7G^#«fcoJlg* 



CHs^CHOCOOOfeCEkNCO 
CHa (OCft CH (CHa ) ) ■ OCONHCBa CH^ OCOC (CHs ) =CHa 

[oo46] [nififfij 7 ] -fk-a-w o. 3 g , mmm 1 r- 

-S-fiSLfcrtS-g-flfti 0. 7g , v^^^/U^/U***^ K CD 
MSO) 3. Og, t^h y >f0.3g, T/^^-^^^^r^ 
4 KC0.20g , /Uv-y >T P 00. 004g SrT^^vatE 

a-&tt«aja*ssjaf«:r/i''^>'»H»T, pet 7^^j: 

5£? i^M^ft, ^r^*^**^^^ (H^m^ttK FL20S. 
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Zin^tl. 7.5 X 10~ 3 .2. 3X 10~ 3 S/cjiiT-&>o*: 0 

[0047] immmsi 



<i/i-J*t LT'&b$ntLo ^<ny j }vu<m 5°c. -10 

CF 3 (CF l ),CB a 0H+CB a =C(CH a )C00CB8CB,NC0-* CF 3 (CF 3 ) 2 CH 2 0C0NHC0C(CH3)=C5 I 

(2,2, 3,3,4,4,4-^:/^ ^l^n - l / 



-/k r/u k y 2o g , -fbi 



15.5g£r^5S?# 



Hft^T-J: <m^LfcTHF100inl {C«-&L/£:&, 0.66 
HOCHsCF. (OCF.CFs) » (0CF a ) .C3.0B H 



7<? [0 0 4 8 ] [»]9] 

<fb^(io)<o^j&> 

[fbi 4] 
:ca,=c (ch, ) co <ch.) asco — 
I 

0 



CHa s G (CB») CO (CH,) 8 NBCOCHiCF 8 (0CF»CF«) , 
II I 
0 o 



0 0 0) ioog, fb^fe l5.5gSr«*S*Hft + "CJ: < « 

SJL/cTH FlOOml £a-&Lfcft, 0. 66g W-fftV*? 
$ Is— h SrJSaD-t-S* 25°CT^15P# 

[ 0 0 4 9 ] [H«W 1 0] -ft-&«3 0. 3g , 
0) 0. 7g , r ir h - h y ;U3. Og, yfrvu h y >^0. 3g, f 
y#»&^P (S^rr^a vvuSL fcfc^^H#3 2 0 0m 2 / 
g) 0.20g R^D^TPO 0. 004g ' & T /l- =T is %£M 



(OCFa).CHgOCEfB(CBi) a 0CC(CH*) -CB 8 

II 1 
0 0 



^r^AS*9^ (H#««*fcSi FL20S.BL) S: 
io»I*fLfci^5, ^oh^KSrta^ 

^#3 + (IQ)M&&7 -</^J±&1fo 3 Op ^147^^ 
A£LT»fc*Vfco I07^;^(7)25t, - 1 o°cx- 

5, -en-e'tL, 3.0 X 10" 3 , 1. 2X 10" 3 S/cm-C-£>o7t 6 
[0 0 5 0 ] [3IJ6#J 1 1 ] 

yr-y >m#co§^>4#MBg6 2-108459 
tibco— iK*-c*sn5iSS§!# y r- y 

HU15] 



CCO^y Z-y Tizrf-U-V:/^ f£V7y 

fc 0 5/imOSUSffll}:i OramX 1 

Oram, ^2 0 0 W m(7)I^I:ifjtSLfco SfeK, ft 
1 0 0°CT* 2 4^HJDa&*SSfe»-*- 5£ £ \ZX 9 , ^y 
r-y^«* (15mg) S:»fco 
[ 0 0 5 1 ] [S&ffiM 1 2] 

<7d h co^S^t;-^ i. Og , i?*?- 

/Ut^T^ K (DM F ) 3.0g, hyU^nV^/UTh^ 
ft (PTS) 0. 6g, ATf^^tfof /\"* — 7t k (B 



^ PO) 0.04g &T;is=tl/&m&<PX-£ < U HSS# 

rt^e, lrfiiScLfc^y r-y cismg) 

1 OmmX l 0nDD^ttSRa^ttffija«5*«*^**-^fe« 
(1 OmmX l Omm) ^ — *-co««(ClS "9 ^ 

Bl i ic^fj; 5 y y y r- y 




(12) 
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1. 8mAht'*)o/; 0 I^ftT'JM$:5 0 

[ 0 0 5 2 ] IMMm 1 3] 

<^^*vft# y r- y ^««g£>SKtS>«^sP8 - 9 6 

6 2#^«IB«<D*«^«et\ #y T^y ^£4&?fc«c« 



^^5p 10-289617 
22 

yb*Wt#y T—y ^fcJKiftLjt. 5c*»«f r. 



SOa H SOs H 




1 OramX l Oram, « 2 0 0 ju m coff* (^aflTjSS L 

fcc mi o otf2 4^rws^^t6c 

£^£9. ^yr^yyfi (ismg) &»fc. 
[0053] immm i 4] 

^ y (18mg) 1 OmmX 1 0 mmfC, 

ftsa^iiS'&taMfsufco isis^j 3 x 

-f KlR-g^-f^A (1 0 mm X 1 Omm) £ r. (D^J^fo 

Wb#y r-y vm^si^*^ $±>\z%nmi z 
xm& L,tLt><r>t mm<o?&n&&&f&&mm^m# v r 
-v^Km&nv&frit. nmmm&^x* isms-em 

5 ft^/^wttf y r- y y r ~ y 

*«r»liftLfcc frtfrSffiO-l. ov, 1 

2. 0 mAht^of:, £ CO&#-T3fcSr«S: 5 0 

OiH t? iS L T t> £ AX ffc 14 » if ft * >o fc. 
[ 0 0 5 4 ] [^MU 5] 

<7^y tf y ^tt* <D gjif > Synth. Metals 25 103 (19 

88) icfatt<z>a-»ic«^\ Ni (o«) ffir*Tisco-« 
sc-c^^n^^y try ^v»5KSr»7t e 

[rtSl 7 J 




ft t'— y ^VCOfi*J±8. 5 : 0. 7 : 0. S<Dm^^0\ZMM 

tZa ^OffiSftSrftl 5j«mtf)SUSSJ:lCl OmmX 1 
Oram, ft2 0 0 iimW¥§i:fitl4S!tto S ft 
l 0 0<CX2 4SHWtDSRKSft*i-'5r 9 , # y 



[0 0 5 5] OTIl 6] 

<yn hy^iM^Si>^yr^yy^# (ism 

(18mg) frffli^fcEWHS, ISJSff'J 1 4 i:l^«co*-SfeT-ia 

ltc^-rj: sft^/^wt^y r-y y/^fy try 

1:50 (HJ» 19 ig ir^fffftl^^^^o ito 

[0056] immmi 7] 

<#y ^tt*tf>MiS>Chenu Lett., 461 (1994) (C 

i 8 ] 




\?=l y ^VOMrfcfc 8.5 : 0.7 : 0. 80jft-&«5^a*Jcr> 

N-^^/^tfpy K^jSiSfrara*., 

7t 0 1 5 y m^> S U SffiiC 1 OnmiX 1 

0mm, jfi2 0 0jBmOf SIcMjSILfco SfcK, ft 

i o ott 2 4 3#rws^^it6 ^ iia ^, #y 

^ [0 0 5 7] [USSffiJl 8] 

<^n h^»-&«»oSiift>fls^* 0. 3g , fls^W 

(10) 0. 7g , T± h y y>3. Og, t/V h y >^0. 3g, 
i/VXmtL* (B*7^p^S, 2 0 0m 2 

/g) o.20 g &u<bpoo. 04 g ^r;u^y#i^^-cj:< 
u—^tfytrxftT'* swiufSiiifc^y^yy 

(15rag) 1 OmmX 1 0mm*C, ttfRl[-g"l4 

%m +(10)a^^/v-y %i&%y jjvj* (lOmmX 
50 10 mm) Srftfr !9 <€rt>-£ , * feic^JEW 1 5 t?ftliSbfc 
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^ y y y/^ y f y ts^Si it ceo 

«s«jflffiO"-l. OV, ^iftO. IraAT-fEtt 
[0 0 5 8 ] [ISJfiW 1 9] 

i:7tti/>y7^, #y 7 s/fk f=. y ^>cosfiJ± 

8.8 : 0.7 : 0. 5Offi^4fc*CiB*JC0 N - ;* fcT n y K 

5 w m<7> S U S?S_htC 1 OmmX 1 Oram, 1 0 0 u mCO 
f ^tCif^ILfc, $btc> ^10 0^r*2 4BWO 
£M J: D , -Mi^^X^mM {22m 

g) 

[0 0 5 9 ] [HJ£#'J 2 0] 
mm (18mg) <Z)ffc!3K, 9T-84iSLfw— K-ft-^ 

o^t-h i i^Tti; 9 ^~m^ istf^/tf y y 

ov, m^o. imAT*»tS:fT4ofci::5, 

^Sri 2 . 5 m A h T^ofc 0 
[0 0 6 0 ] 

xt*/**:!*:* y try ^vg-ftsr^i-sift^xa 5 /* 



(13) t&mW-l 0-289617 
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«c -r <rixfc{fc-&» ^g-^-r £ c £ ± o 

[BE<7)ffi¥ttW9U 

1 IE* 

2 ^ — my -r 

3 ft« 

4 

5 MfftttttJIIitltffiJ 



[HI] 



f 



T 



7 n V is<DM$ 
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C 0 8 L 75/00 
H 0 1 M 4/02 
4/50 
4/60 
10/40 



F I 

C 0 8 L 75/00 
H 0 1 M 4/02 
4/50 
4/60 
10/40 



B 



